He asked Dr Parkes if he assumed that all bladder cancers in persons exposed to the chemicals referred to were induced, or if he adopted some other method of dose assessment, e.g. exposure to a minimum concentration for a specified period of time. Dr Ronald Owen (DEP Medical Services Division, London) said that a population of 41,000 men aged 35 and over employed in the rubber and cable-making industries on February 1, 1967, was being studied, especially in regard to cancer mortality. It was hoped in due course to assess, for example, the incidence of bladder cancer in relation to the period before and after cessation of use of known carcinogens. National controls were being used. He asked Dr Parkes whether any cases of bladder cancer had been found among female workers in his series. Dr Parkes said in reply to Dr Glover that he had not had reported to him any cases of neurosis or depression directly attributable to the screening programme. He was, nevertheless, aware of the anxiety which might be caused by repeated testing, and felt that a detailed explanation of what was being done, preferably provided by the works doctor in a personal interview, was the only satisfactory way of dealing with the problem.
In reply to Dr Bonnell, he was satisfied that the industrial incidence of the disease was related to the intensity and duration of occupational exposure, but these factors were difficult to quantify. A proportion ofcases accepted as prescribed industrial disease were, almost certainly, non-occupational in origin, but with the present system for the award ofadditional financial benefits under the Industrial Injuries Act, it seemed right to ensure that any affected individual was given the benefit of any reasonable doubt which might exist.
In reply to Dr Owen he said that the nationally recorded incidence of bladder cancer was significantly lower amongst women, and the fact that few cases had so far come to light amongst female rubber workers might be taken as prima facie evidence at least of increased resistance to the effects of occupational exposure. The Occupational Hazard of Viral Hepatitis It is widely accepted that human viral hepatitis is caused by two epidemiologically and immunologically distinct infectious agents, one responsible for infectious (epidemic) hepatitis and the other for serum hepatitis. The Australia antigen has now been shown to be closely associated with serum hepatitis and the detection of this antigen by serological means provides a specific marker of infection (Zuckerman 1970a ). The precise biological nature of the Australia antigen as described by Blumberg et al. (1968) remains uncertain, although the recent finding of about 5 % RNA in association with antigen purified from human serum (Jozwiak et al. 1971 ) implies a close affinity between the antigen and known viruses. While recent progress in the study of serum hepatitis has been remarkably rapid there has been little advance in knowledge of the much commoner form of viral hepatitis, namely infectious hepatitis. However, the description of a ftcal antigen in a proportion of patients with infectious hepatitis in Australia and the finding in Italy of a labile serum antigen in patients with epidemic hepatitis may well provide the basis for the development of specific laboratory tests for this form of hepatitis.
Evidence is now accumulating that serum hepatitis may also be transmitted by nonparenteral means including the oral route, although the infectivity of serum hepatitis by such routes appears to be considerably lower than by direct tissue penetration. The spread of serum hepatitis in tropical and subtropical regions by bloodsucking insects should be regarded as a very real possibility.
The occupational hazard of hepatitis amongst medical, nursing and laboratory personnel has been generally recognized following the widespread publicity attending the outbreaks of hepatitis in maintenance hmemodialysis units. Yet the risk of hepatitis to medical and laboratory staff was described and well documented over twenty years ago (Zuckerman 1970b). The currently available specific laboratory tests for at least one form of hepatitis provide not only the means of studying the epidemiology of serum hepatitis but also ways of reducing the occupational hazard of infection.
The regular application of screening tests for presence of the Australia antigen to blood and individual units of plasma used for processing of blood derivatives should reduce significantly the incidence of serum hepatitis in the hospital population and provide the means of reducing the risk of spread of infection in hospitals and clinics and thence to the laboratories. Regular monitoring of blood will identify the 'high-risk' patients and simple steps could then be undertaken to protect their immediate attendants. Groups of such patients have already been identified, for example: patients with various liver disorders; patients with chronic renal failure, especially those treated by maintenance hTmodialysis; patients with altered or defective immune mechanisms, including those on maintenance therapy with corticosteroids; and multiply transfused patients. Blood, other clinical specimens, tissues, excreta and secretions from such patients should be handled with particular care, although it is strongly emphasized that blood and other specimens thought to be safe probably present the greatest hazard. All specimens sent to the labora-tory must be placed in leak-proof containers of approved design. Special consideration should be given to the disposal of 'high-risk' and contaminated samples. It is also stressed that a negative serological result for the Australia antigen, at least as obtained by the currently used methods, does not in any way imply the absence of an infectious agent or agents.
Methods of reducing the risk of laboratory infection are essentially based on the training of laboratory personnel, knowledge of the mechanism of laboratory-acquired infections and the strict institution of relatively simple commonsense measures such as personal and general hygiene, adequate working space, the practice of routine microbiological procedures and preventing the contamination of the environment. Possibly the single most important protective measure is to regard and treat every clinical specimen as potentially infectious. The regular determination of serum transaminase levels and tests for the Australia antigen on members of laboratory staff, especially those handling 'highrisk' material, would help to detect some individuals who have contracted infection before the onset of symptoms so that bed rest may be prescribed. Furthermore, regular monitoring would also indicate whether the safety precautions which have been undertaken in the laboratory are adequate. Finally, advances in viral hepatitis during the last two years have been rapid but the current limitations in our knowledge must be clearly recognized. quite clear that the attitude to the handling of blood in occupational hygiene laboratories would have to be changed. In the past, blood samples had been handled by doctors and chemists without special precautions. Skin contamination either during taking of an intravenous sample or during laboratory tests had not been considered a matter for comment. He asked Dr Zuckerman if he would advise to what lengths laboratory and other workers should go if skin contamination with fresh blood occurred, and if immediate washing with ordinary soap and water was a sufficient and reasonable precaution. Dr G Matthews (London) asked Dr Zuckerman whether, in view of the rather alarming picture he had painted, he could give any indication of the overall incidence of hepatitis in the community at large. Dr Beryl Jameson (Department of Clinical Pathology, Royal Marsden Hospital, London) asked Dr Zuckerman if he was serious in his suggestion that a surgeon who was a carrier of Australia antigen might perhaps be told that he should not operate.
While there was a risk from contamination by such blood, one had to be realistic and acknowledge that laboratories had been handling carrier blood with varying degrees of carelessness for some years: yet the occurrence of serious outbreaks tended to be limited to special situations such as dialysis units. Simply to have the means to screen hospital workers did not mean that screening was inevitably desirable, especially if it led to unnecessary anxiety. She said that a recent publication in the medical literature had described the very stringent precautions now to be introduced into a laboratory attached to a dialysis unit. Since this was a meeting on Occupational Medicine she asked Dr Zuckerman to repeat his views on the precautions that he thought sufficient to protect laboratory staff. A clear ruling on this was going to be necessary to avoid the universal application of timeconsuming procedures merely for medico-legal reasons. Dr Zuckerman, in reply to Dr McCallum, said that all staff should be informed of the need for meticulous care when handling blood and other clinical material. A high standard of personal hygiene was essential. Great care was needed to avoid spilling blood, but if this happened it should be mopped up thoroughly and the area swabbed with a suitable disinfectant such as 10% formol saline and cleaned; 2% gluteraldehyde and 1 :10 hypochlorite solution (Chloros) to give 10,000 parts/106 available chlorine were also suitable. Hands contaminated with blood should be thoroughly washed with soap and water.
In reply to Dr Matthews he agreed that the picture was alarming. For example, while the carrier rate of Australia antigen, a specific marker of serum hepatitis, in volunteer blood donors in the UK ranged from 1 in 500 to 1 in 1,000, in certain parts of the world it had been detected in up to 20% of the apparently healthy population. He stressed that serum hepatitis made up only a fraction of the total incidence of viral hepatitis, and that the currently available methods would only detect 25-40% of carriers of the antigen.
The only reasonable answer at present to Dr Jameson's first question was definitely 'yes'. Although a two-way traffic between patient and surgeon had not so far been shown, i.e. the surgeon infecting the patient and vice versa, he felt it would be unreasonable to expose patients, particularly those with chronic renal failure, to this risk. Until a carrier surgeon could be proved 'safe' this drastic measure was inevitable.
While it was true that there had so far been few published laboratory outbreaks of hepatitis, its incidence amongst laboratory personnel was much higher than hitherto suspected. Also, the clinical spectrum of viral hepatitis ranged from subclinical or anicteric infection to fulminant hepatitis. He did not advocate time-consuming procedures merely for medicolegal reasons but believed that simple hygienic precautions and the exercise of microbiological techniques would reduce considerably the laboratory risk ofhepatitis.
